

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table A1. Yeast strains used in chapter 2 
 




























RBY201  ZHY704  pRS313 This study
RBY204  ZHY704  pRS313‐DNF1 This study
RBY240  ZHY704  pRS313‐Dnf1[TM1‐2] This study
RBY255  ZHY704  pRS313‐Dnf1[TM3‐4] This study
RBY2100  ZHY704  pRS313‐Dnf1[TM5‐6] This study
RBY2121  ZHY704  pRS313‐Dnf1[TM7‐10] This study
RBY2130  ZHY704  pRS313‐Dnf1[TM1‐10] This study
RBY264  ZHY704  pRS313‐Dnf1[TM3] This study
RBY267  ZHY704  pRS313‐Dnf1[LL3‐4] This study
RBY261  ZHY704  pRS313‐Dnf1[TM4] This study
RBY282  ZHY704  pRS313‐Dnf1[WVAVLTFW] This study
RBY285  ZHY704  pRS313‐Dnf1[YQSFSN] This study
RBY288  ZHY704  pRS313‐Dnf1[YISFVT] This study
RBY2177  ZHY704  pRS313‐Dnf1 Y618F This study
RBY2180  ZHY704  pRS313‐Dnf1 I619V This study
RBY2183  ZHY704  pRS313‐Dnf1 S620T This study
RBY2308  ZHY704  pRS313‐Dnf1 F587Y This study
RBY2311  ZHY704  pRS313‐Dnf1 F587L This study
RBY2200  ZHY704  pRS313‐DRS2 This study
RBY2203  ZHY704  pRS313‐Drs2 F511Y This study
RBY2209  ZHY704  pRS313‐Drs2 F511L This study
RBY2810  SCY119  pRS416‐GFP‐DNF1 +pRS425‐CDC50  This study
RBY2812  SCY119  pRS416‐GFP‐DNF1 +pRS425‐LEM3 This study
RBY2814  SCY119  pRS416‐GFP‐Dnf1[TM1‐2] +pRS425‐CDC50  This study
RBY2816  SCY119  pRS416‐GFP‐Dnf1[TM1‐2] +pRS425‐LEM3  This study
RBY2818  SCY119  pRS416‐GFP‐Dnf1[TM3‐4] +pRS425‐CDC50  This study
RBY2820  SCY119  pRS416‐GFP‐Dnf1[TM3‐4] +pRS425‐LEM3  This study
RBY2826  SCY119  pRS416‐GFP‐Dnf1[TM4] +pRS425‐CDC50  This study
RBY2828  SCY119  pRS416‐GFP‐Dnf1[TM4] +pRS425‐LEM3  This study
RBY2838  SCY119  pRS416‐GFP‐Dnf1[YISFVT] +pRS425‐CDC50  This study
RBY2840  SCY119  pRS416‐GFP‐Dnf1[YISFVT] +pRS425‐LEM3  This study
RBY2842  SCY119  pRS416‐GFP‐Dnf1 Y618F +pRS425‐CDC50  This study
RBY2844  SCY119  pRS416‐GFP‐Dnf1 Y618F +pRS425‐LEM3  This study
RBY3210  XZY0035  pRS313‐GPD‐TAP2‐Drs2 This study
RBY3213  XZY0035  pRS313‐GPD‐TAP2‐Drs2 F511Y This study
RBY3216  XZY0035  pRS313‐GPD‐TAP2‐Drs2 F511L This study
RBY3506  ZHY615M2D  pRS313‐DNF1 This study
RBY3527  ZHY615M2D  pRS313‐Dnf1 Y618F This study
RBY3901  ZHY615M2D  pRS313 This study
RBY3904  ZHY615M2D  pRS313‐DRS2 This study
RBY3907  ZHY615M2D  pRS313‐Drs2 F511Y This study
RBY3913  ZHY615M2D  pRS313‐Drs2 F511L This study
RBY4503  ZHY709  pRS313 This study





Table A1. Cont. 
 
Strain Genotype Plasmid Source 
RBY4509 ZHY709 pRS313-DNF1 This study 
RBY4518 ZHY709 pRS313-Dnf1[YISFVT] This study 
RBY4521 ZHY709 pRS313-Dnf1 Y618F This study 
RBY501 PFY3275F pRS416-GFP-DNF1 + pRS425-LEM3 This study 
RBY537 PFY3275F pRS416-GFP-Dnf1[TM1-2] +pRS425-LEM3 This study 
RBY565 PFY3275F pRS416-GFP-Dnf1[TM3-4] +pRS425-LEM3 This study 
RBY571 PFY3275F pRS416-GFP-Dnf1[TM5-6] +pRS425-LEM3 This study 
RBY574 PFY3275F pRS416-GFP-Dnf1[TM7-10] +pRS425-LEM3 This study 
RBY577 PFY3275F pRS416-GFP-Dnf1[TM1-10] +pRS425-LEM3 This study 
RBY559 PFY3275F pRS416-GFP-Dnf1[TM3] +pRS425-LEM3 This study 
RBY562 PFY3275F pRS416-GFP-Dnf1[LL3-4] +pRS425-LEM3 This study 
RBY556 PFY3275F pRS416-GFP-Dnf1[TM4] +pRS425-LEM3 This study 
RBY601 PFY3275F pRS313 This study 
RBY604 PFY3275F pRS313-DNF1 This study 
RBY640 PFY3275F pRS313-Dnf1[TM1-2] This study 
RBY667 PFY3275F pRS313-Dnf1[TM3-4] This study 
RBY6100 PFY3275F pRS313-Dnf1[TM5-6] This study 
RBY6121 PFY3275F pRS313-Dnf1[TM7-10] This study 
RBY6130 PFY3275F pRS313-Dnf1[TM1-10] This study 
RBY676 PFY3275F pRS313-Dnf1[TM3] This study 
RBY679 PFY3275F pRS313-Dnf1[LL3-4] This study 
RBY673 PFY3275F pRS313-Dnf1[TM4] This study 
RBY682 PFY3275F pRS313-Dnf1[WVAVLTFW] This study 
RBY685 PFY3275F pRS313-Dnf1[YQSFSN] This study 
RBY688 PFY3275F pRS313-Dnf1[YISFVT] This study 
RBY6151 PFY3275F pRS313-Dnf1 Y618F This study 
RBY6154 PFY3275F pRS313-Dnf1 I619V This study 
RBY6157 PFY3275F pRS313-Dnf1 S620T This study 
RBY6160 PFY3275F pRS313-Dnf1 Y618L This study 
RBY6200 PFY3275F pRS313-Dnf1 F587Y This study 
RBY6203 PFY3275F pRS313-Dnf1 F587L This study 
RBY658 PFY3275F pRS313-Dnf1[TM1-4] This study 
RBY6172 PFY3275F pRS313-Dnf1[YISYVT] This study 
RBY6175 PFY3275F pRS313-Dnf1[YISFIT] This study 
RBY6178 PFY3275F pRS313-Dnf1[YISFVS] This study 
RBY6503 PFY3275F pRS313-Flag3-DNF1 This study 
RBY6506 PFY3275F pRS313-Flag3-Dnf1 Y618F This study 
RBY6509 PFY3275F pRS313-Flag3-Dnf1[YISFVT] This study 
RBY9604 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313 
This study 
RBY9607 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313-Dnf1 
This study 
RBY9610 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313-Dnf1[TM3-4] 
This study 
RBY9613 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313-Dnf1[TM4] 
This study 
RBY9616 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313-Dnf1[YISFVT] 
This study 
RBY9619 PFY3275F +pRS416-GFP-Drs2 +pRS425-Cdc50 
+pRS313-Dnf1 Y618F 
This study 
RBY9701 PFY3275F lem3∆::natNT2  This study 
RBY9707 RBY9701 pRS313 This study 
RBY9710 RBY9701 pRS313-DNF1 This study 
RBY9716 RBY9701 pRS313-Dnf1[TM4] This study 
RBY9719 RBY9701 pRS313-Dnf1[YISFVT] This study 
RBY9722 RBY9701 pRS313-Dnf1 Y618F This study 
RBY9750 PFY3275F cdc50∆::natNT2  This study 
RBY9756 RBY9750 pRS313 This study 
RBY9759 RBY9750 pRS313-DNF1 This study 
RBY9765 RBY9750 pRS313-Dnf1[TM4] This study 
RBY9768 RBY9750 pRS313-Dnf1[YISFVT] This study 




































































Table A3. Primers used in chapter 2 
 
Primer Sequence (5’3’) 
For creation of 
constructs 
Dnf1(rev)SOE1 AAATTCTTGGAACAAAAATTTTGGTAAGAATGTTAACGGGG Dnf1[TM1-2] 
Dnf1(forw)SOE3 GCCATGAAGGAATGTATCGAAGACTCAAGAAGAACCGTCCTAG Dnf1[TM1-2] 
Dnf1(rev)SOE6 GTTGATAATTTTCTCAACCCTGGACTTCTTGGTGGGTG Dnf1[TM3-4], Dnf1[TM3] 
Dnf1(rev)SOE8 TAGAATCCAAAATGTTAAAAATGAGACGAAACCGTTTGTC Dnf1[TM4] 
Dnf1 (forw) SOE8 ggcttattcttcaaagacTTTTGGGTTGCTGTTATTCTTTACC Dnf1[LL3-4] 
Dnf1(forw)SOE9 ATTTCTCTATTTGTCACCGTGGAGATCATCAAAACTGCACA Dnf1[TM3-4], Dnf1[TM4] 
Dnf1 (rev) SOE10 tttggcatctgcagtagaATATACACCATTTGCAATACCAGAAAC Dnf1[LL3-4] 
Dnf1 (forw) SOE10 attggtaatgttattatgTACGACAAAAAAGGCAGATCAC Dnf1[TM3] 
Dnf1 (rev) SOE11 CAAAATTGCGACAGAAATTCTCTTATAAGACCACCTACCGTGAAC Dnf1[TM5-6 
Dnf1 (forw) SOE13 TTTGTCATTGGTGTATTTGACCAGGACGTGAATGACACA Dnf1[TM5-6] 
Dnf1 (rev) SOE18 ATTAATAATCCATCCCCAGAACTTTCTTTGGTTCCATTCTTTC Dnf1[TM7-10] 
Dnf1 (forw) SOE20 TTTGCACTGGTAAGAGATTTCACATATGACAGTTTTCAAAAATTTTTC Dnf1[TM7-10] 
Dnf1(forw) WVAVmut AACGGTTTCGTCTCATTTttaacattttggATTCTTTACCAATCTTTA Dnf1[WVAVLTFW] 
Dnf1(rev) WVAVmut TAAAGATTGGTAAAGAATccaaaatgttaaAAATGAGACGAAACCGTT Dnf1[WVAVLTFW] 
Dnf1 (forw) YQSmut TGGGTTGCTGTTATTCTTTtttcgaaTTTAGTCCCAATCTCTTTG Dnf1[YQSFSN] 
Dnf1 (rev) YQSmut CAAAGAGATTGGGACTAAAttcgaaaAAAGAATAACAGCAACCCA Dnf1[YQSFSN] 
Dnf1 (forw) YISmut CTTTAGTCCCAATCTCTTTGtttgtcaccGTGGAGATCATCAAAACTGC Dnf1[YISFVT] 
Dnf1 (rev) YISmut GCAGTTTTGATGATCTCCACggtgacaaaCAAAGAGATTGGGACTAAAG Dnf1[YISFVT] 
Dnf1(forw)Y618F CTTTAGTCCCAATCTCTTTGTttATTTCTGTGGAGATCATCAAAAC Dnf1 Y618F 
Dnf1(rev)Y618F GTTTTGATGATCTCCACAGAAATaaACAAAGAGATTGGGACTAAAG Dnf1 Y618F 
Dnf1(forw)I619V TAGTCCCAATCTCTTTGTACgtcTCTGTGGAGATCATCAAAAC Dnf1 I619V 
Dnf1(rev)I619V GTTTTGATGATCTCCACAGAgacGTACAAAGAGATTGGGACTA Dnf1 I619V 
Dnf1(forw)S620T GTCCCAATCTCTTTGTACATTaccGTGGAGATCATCAAAACTGC Dnf1 S620T 
Dnf1(rev)S620T GCAGTTTTGATGATCTCCACggtAATGTACAAAGAGATTGGGAC Dnf1 S620T 
Dnf1(forw)Y618L CTTTAGTCCCAATCTCTTTGTtgATTTCTGTGGAGATCATCAAAAC Dnf1 Y618L 
Dnf1(rev)Y618L GTTTTGATGATCTCCACAGAAATcaACAAAGAGATTGGGACTAAAG Dnf1 Y618L 
Dnf1(forw)YISYVT CTTTAGTCCCAATCTCTTTGTACgtcaccGTGGAGATCATCAAAACTGC Dnf1[YISYVT] 
Dnf1(rev)YISYVT GCAGTTTTGATGATCTCCACggtgacGTACAAAGAGATTGGGACTAAAG Dnf1[YISYVT] 
Dnf1(forw)YISFIT CTTTAGTCCCAATCTCTTTGtttATTaccGTGGAGATCATCAAAACTGC Dnf1[YISFIT] 
Dnf1(rev)YISFIT GCAGTTTTGATGATCTCCACggtAATaaaCAAAGAGATTGGGACTAAAG Dnf1[YISFIT] 
Dnf1(forw)YISFVS CTTTAGTCCCAATCTCTTTGtttgtcTCTGTGGAGATCATCAAAACTGC Dnf1[YISFVS] 
Dnf1(rev)YISFVS GCAGTTTTGATGATCTCCACAGAgacaaaCAAAGAGATTGGGACTAAAG Dnf1[YISFVS] 
Dnf1(forw) +KpnI GACGACGGTACCTCTGGAACTTTTCATGGCG GFP-Dnf1 
Dnf1(rev) +KpnI GACGACGGTACCTATTAATTGTTCTGTTGTGTTCCGA GFP-Dnf1 
Drs2(forw)SOE1 TTAACATTCTTACCAAAATTTTTGTTCCAAGAATTTTCCAAA Dnf1[TM1-2] 
Drs2(rev)SOE3 GGTTCTTCTTGAGTCTTCGATACATTCCTTCATGGCAGAAAC Dnf1[TM1-2] 
Drs2(forw)SOE6 
CCCACCAAGAAGTCCAGGGTTGAGAAAATTATCAACAGACAGATTATT
C Dnf1[TM3-4], Dnf1[TM3] 
Drs2(forw)SOE8 AACGGTTTCGTCTCATTTTTAACATTTTGGATTCTATTTTCGAATC Dnf1[TM4] 
Drs2 (rev) SOE8 aataacagcaacccaaaaGTCTTTGAAGAATAAGCCAGCCTT Dnf1[LL3-4] 
Drs2(rev)SOE9 
AGTTTTGATGATCTCCACGGTGACAAATAGAGAAATAGGAACTAGATT
C Dnf1[TM3-4], Dnf1[TM4] 
Drs2 (forw) SOE10 attgcaaatggtgtatatTCTACTGCAGATGCCAAACATTT Dnf1[LL3-4] 
Drs2 (rev) SOE10 tctgccttttttgtcgtaCATAATAACATTACCAATTGAAGAAATTAAAA Dnf1[TM3] 
Drs2 (forw) SOE11 AGGTGGTCTTATAAGAGAATTTCTGTCGCAATTTTGTACTCTTT Dnf1[TM5-6 
Drs2 (rev) SOE13 GTCATTCACGTCCTGGTCAAATACACCAATGACAAAAGGGG Dnf1[TM5-6] 
Drs2 (forw) SOE18 TGGAACCAAAGAAAGTTCTGGGGATGGATTATTAATGGC Dnf1[TM7-10] 
Drs2 (rev) SOE20 AAAACTGTCATATGTGAAATCTCTTACCAGTGCAAAAATTGG Dnf1[TM7-10] 
Drs2 (forw) F511Y CGAATCTAGTTCCTATTTCTCTATACGTCACCGTTGAATTAATC Drs2[F511Y] 
Drs2 (rev) F511Y GATTAATTCAACGGTGACGTATAGAGAAATAGGAACTAGATTCG Drs2[F511Y] 
Drs2 (forw) F511L CGAATCTAGTTCCTATTTCTCTATTgGTCACCGTTGAATTAATC Drs2[F511L] 
Drs2 (rev) F511L GATTAATTCAACGGTGACcAATAGAGAAATAGGAACTAGATTCG Drs2[F511L] 
Dnf1(forw)@1500 TACTATTAATAACGTTCTGCTTCGTGG  













Strain  Genotype  Plasmid  Source 
PFY3275F  MATa his3Δ1 leu2Δ0 ura3Δ0 
met15Δ0 dnf1Δ dnf2Δ 
  (Hua, et al., 2002)
ZHY615M2D  MATα his3Δ1 leu2Δ0 ura3Δ0 lys2Δ0 
drs2Δ 









RBY201  ZHY704  pRS313  (Baldridge & Graham, 2012) 
RBY204  ZHY704  pRS313‐DNF1  (Baldridge & Graham, 2012) 
RBY3901  ZHY615M2D  pRS313  (Baldridge & Graham, 2012) 
RBY3904  ZHY615M2D  pRS313‐DRS2  (Baldridge & Graham, 2012) 
RBY3907  ZHY615M2D  pRS313‐Drs2 [F511Y]  (Baldridge & Graham, 2012) 
RBY3916  ZHY615M2D  pRS313‐Drs2 N445S  This study 
RBY3922  ZHY615M2D  pRS313‐Drs2 N445S, [F511Y]  This study 
RBY3928  ZHY615M2D  pRS313‐Drs2 [Q237G]  This study 
RBY3931  ZHY615M2D  pRS313‐Drs2 [Q238A]  This study 
RBY3934  ZHY615M2D  pRS313‐Drs2 [QQGA]  This study 
RBY3937  ZHY615M2D  pRS313‐Drs2 [QQGA], N445S  This study 
RBY3940  ZHY615M2D  pRS313‐Drs2 [QQGA], F511Y  This study 
RBY3970  ZHY615M2D  pRS313‐Drs2 [D473K]  This study 
RBY3973  ZHY615M2D  pRS313‐Drs2 [QQGA], [D473K]  This study 
RBY3976  ZHY615M2D  pRS313‐Drs2 [D473K], N445S  This study 
RBY3979  ZHY615M2D  pRS313‐Drs2 [D473K],[F511Y]  This study 
RBY3982  ZHY615M2D  pRS313‐Drs2 [QQGA], [D473K],N445S  This study 
RBY501  PFY3275F  pRS416‐GFP‐DNF1 + pRS425‐LEM3  (Baldridge & Graham, 2012) 
RBY504  PFY3275F  pRS416‐GFP‐Dnf1 [GAQQ] + pRS425‐LEM3  This study 
RBY580  PFY3275F  pRS416‐GFP‐Dnf1 N550S + pRS425‐LEM3  This study 
RBY581  PFY3275F  pRS416‐GFP‐Dnf1 [Y618F] + pRS425‐LEM3  This study 
RBY601  PFY3275F  pRS313  (Baldridge & Graham, 2012) 
RBY604  PFY3275F  pRS313‐DNF1  (3) 
RBY640  PFY3275F  pRS313‐Dnf1 [TM1‐2]  (3) 
RBY6206  PFY3275F  pRS313‐Dnf1 [TM1]  This study 
RBY6209  PFY3275F  pRS313‐Dnf1 [TM2]  This study 
RBY637  PFY3275F  pRS313‐Dnf1 [ROI]  This study 
RBY607  PFY3275F  pRS313‐Dnf1 [GAQQ]  This study 
RBY610  PFY3275F  pRS313‐Dnf1 [FQVP]  This study 
RBY616  PFY3275F  pRS313‐Dnf1 [IFHV]  This study 
RBY619  PFY3275F  pRS313‐Dnf1 [GVSP]  This study 
RBY625  PFY3275F  pRS313‐Dnf1 [PGRY]  This study 
RBY628  PFY3275F  pRS313‐Dnf1 [LSTT]  This study 
RBY6212  PFY3275F  pRS313‐Dnf1 [G230Q]  This study 
RBY6215  PFY3275F  pRS313‐Dnf1 [A231Q]  This study 
RBY6218  PFY3275F  pRS313‐Dnf1 N550K  This study 
RBY6221  PFY3275F  pRS313‐Dnf1 N550S  This study 
RBY6224  PFY3275F  pRS313‐Dnf1 [GAQQ], N550S  This study 
RBY6227  PFY3275F  pRS313‐Dnf1 [GAQQ], [Y618F]  This study 
RBY6230  PFY3275F  pRS313‐Dnf1 N550S, [Y618F]  This study 
RBY6233  PFY3275F  pRS313‐Dnf1 [GAQQ], N550S, [Y618F]  This study 
RBY6151  PFY3275F  pRS313‐Dnf1 [Y618F]  (Baldridge & Graham, 2012) 
RBY6200  PFY3275F  pRS313‐Dnf1 F587Y  (Baldridge & Graham, 2012) 
RBY6203  PFY3275F  pRS313‐Dnf1 F587L  (Baldridge & Graham, 2012) 
RBY6503  PFY3275F  pRS313‐Flag3‐DNF1  (Baldridge & Graham, 2012) 
RBY6506  PFY3275F  pRS313‐Flag3‐Dnf1 [Y618F]  (Baldridge & Graham, 2012) 
RBY6512  PFY3275F  pRS313‐Flag3‐Dnf1 [GAQQ]  This study 















































































































































Strain  Genotype  Plasmid  Source 



















RBY3901  ZHY615M2D (drs2∆)  pRS313  (Baldridge and Graham, 2012) 
RBY3904  ZHY615M2D (drs2∆)  pRS313‐DRS2  (Baldridge and Graham, 2012) 
RBY3934  ZHY615M2D (drs2∆)  pRS313‐Drs2 [QQGA]  (Baldridge and Graham, 2013) 
RBY3946  ZHY615M2D (drs2∆)  pRS313‐DNF1  (Baldridge and Graham, 2012) 
RBY3949  ZHY615M2D (drs2∆)  pRS313‐Dnf1 [GAQQ]  This study 
RBY3952  ZHY615M2D (drs2∆)  pRS313‐Dnf1 N550S  This study 
RBY3958  ZHY615M2D (drs2∆)  pRS313‐Dnf1 [Y618F]  This study 
RBY3961  ZHY615M2D (drs2∆)  pRS313‐Dnf1 [GAQQ],[Y618F]  This study 
RBY3988  ZHY615M2D (drs2∆)  pRS313‐Dnf1 F213S  This study 
RBY3991  ZHY615M2D (drs2∆)  pRS313‐Dnf1 A244V  This study 
RBY3994  ZHY615M2D (drs2∆)  pRS313‐Dnf1 T254A  This study 
RBY3997  ZHY615M2D (drs2∆)  pRS313‐Dnf1 D258E  This study 
RBY4000  ZHY615M2D (drs2∆)  pRS313‐Dnf1 V553E  This study 
RBY4048  ZHY615M2D (drs2∆)  pRS423‐DNF1 + pRS425‐LEM3  This study 
RBY4051  ZHY615M2D (drs2∆)  pRS423‐Dnf1 [Y618F] + pRS425‐LEM3  This study 
RBY3913  ZHY615M2D (drs2∆)  pRS313‐Drs2 F511L  This study 
RBY4030  ZHY615M2D (drs2∆)  pRS313‐Drs2 Q220S,F511L  This study 
RBY4033  ZHY615M2D (drs2∆)  pRS313‐Drs2 S261A,F511L  This study 
RBY3925  ZHY615M2D (drs2∆)  pRS313‐Drs2 N445S,F511L  This study 
RBY4003  ZHY615M2D (drs2∆)  pRS313‐Dnf1 Y618L  This study 
RBY4006  ZHY615M2D (drs2∆)  pRS313‐Dnf1 F213S,Y618L  This study 
RBY4009  ZHY615M2D (drs2∆)  pRS313‐Dnf1 T254A,Y618L  This study 
RBY4012  ZHY615M2D (drs2∆)  pRS313‐Dnf1 D258E,Y618L  This study 
RBY4015  ZHY615M2D (drs2∆)  pRS313‐Dnf1 N550S,Y618L  This study 
RBY201  ZHY704 (dnf1,2,3∆drs2∆)  pRS313  This study 
RBY2200  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐DRS2  This study 
RBY2209  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Drs2 F511L  This study 
RBY2317  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Drs2 Q220S,F511L  This study 
RBY2320  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Drs2 S261A,F511L  This study 
RBY2323  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Drs2 N445S,F511L  This study 
RBY204  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐DNF1  This study 
RBY2326  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Dnf1 Y618L  This study 
RBY2329  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Dnf1 F213S,Y618L  This study 
RBY2332  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Dnf1 T254A,Y618L  This study 
RBY2335  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Dnf1 D258E,Y618L  This study 
RBY2338  ZHY704 (dnf1,2,3∆drs2∆)  pRS313‐Dnf1 N550S,Y618L  This study 
RBY604  PFY3275F (dnf1,2Δ)  pRS313‐DNF1  This study 
RBY6221  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 N550S  This study 
RBY6236  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 F213S  This study 
RBY6239  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 A244V  This study 
RBY6242  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 T254A  This study 
RBY6245  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 D258E  This study 
RBY6248  PFY3275F (dnf1,2Δ)  pRS313‐Dnf1 V553E  This study 
RBY4900  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2  This study 
RBY4906  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313  This study 
RBY4915  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐DNF1  This study 
RBY4918  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐Dnf1‐N550S  This study 
RBY4921  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐Dnf1‐[Y618F]  This study 
RBY4924  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐Dnf1‐T254A  This study 
RBY4909  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐DRS2  This study 
RBY4912  GWY2203 (cho1∆drs2∆)  pRS416‐GFP‐LactC2 +pRS313‐Drs2[QQGA]  This study 
RBY4104  ZHY615M2D (drs2∆)  pRS416 GFP SNC1 + pRS313  This study 
RBY4107  ZHY615M2D (drs2∆)  pRS416 GFP SNC1 + pRS313 DRS2  This study 
RBY4115  ZHY615M2D (drs2∆)  pRS416 GFP SNC1 + pRS313 Drs2 [QQGA]  This study 
RBY4133  ZHY615M2D (drs2∆)  pRS416 GFP SNC1 + pRS313 DNF1  This study 
RBY4139  ZHY615M2D (drs2∆)  pRS416 GFP SNC1 + pRS313 Dnf1 N550S  This study 
RBY8401  KLY022 (chs6∆drs2∆)  pRS313  This study 
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Table A6. Cont. 
 
Strain Genotype Plasmid Source 
RBY8404  KLY022 (chs6∆drs2∆)  pRS313 DRS2  This study 
RBY8413  KLY022 (chs6∆drs2∆)  pRS313 Drs2 [QQGA]  This study 
RBY8419  KLY022 (chs6∆drs2∆)  pRS313 DNF1  This study 
RBY8425  KLY022 (chs6∆drs2∆)  pRS313 Dnf1 N550S  This study 
RBY8706  RBY8700 (cho1∆)  pRS416‐GFP‐SNC1  This study 
RBY8721  RBY8700 (cho1∆)  pNS571 (GFP‐SNC1‐PM URA3) integrating  This study 
RBY4303  ZHY615M2D (drs2∆)  pNS571 (GFP‐SNC1‐PM URA3) integrating  This study 
RBY8801  rcy1Δ (matα) KO collection  pRS313  This study 
RBY8804  rcy1Δ (matα) KO collection  pRS313 DRS2  This study 
RBY8807  rcy1Δ (matα) KO collection  pRS313 DNF1  This study 
RBY8810  rcy1Δ (matα) KO collection  pRS313 Dnf1 N550S  This study 
RBY8813  rcy1Δ (matα) KO collection  pRS313 Dnf1 F213S  This study 
RBY8816  rcy1Δ (matα) KO collection  pRS313 Dnf1 T254A  This study 
RBY8819  rcy1Δ (matα) KO collection  pRS313 Dnf1 D258E  This study 
RBY8822  rcy1Δ (matα) KO collection  pRS313 Dnf1 V553E  This study 
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Table A7. Plasmids used in Chapters 4,5,6 
Plasmid  Notes  Source 
pRS313     (Sikorski and Hieter, 1989) 
pRS313‐DRS2  (Natarajan, et al. 2006) 
pRS313‐Drs2 [QQGA]  (Baldridge and Graham, 2013) 
pRS313‐Drs2 F511L  (Baldridge and Graham, 2012) 
pRS313‐Drs2 Q220S,F511L  This study 
pRS313‐Drs2 S261A,F511L  This study 
pRS313‐Drs2 N445S,F511L  This study 
pRS313‐DNF1  (Liu, et al., 2007) 
pRS313‐Dnf1 [GAQQ]  (Baldridge and Graham, 2013) 
pRS313‐Dnf1 N550S  (Baldridge and Graham, 2013) 
pRS313‐Dnf1 [Y618F]  (Baldridge and Graham, 2012) 
pRS313‐Dnf1 F213S  This study 
pRS313‐Dnf1 A244V  This study 
pRS313‐Dnf1 T254A  This study 
pRS313‐Dnf1 D258E  This study 
pRS313‐Dnf1 V553E  This study 
pRS313‐Dnf1 Y618L  (Baldridge and Graham, 2012) 
pRS313‐Dnf1 F213S,Y618L  This study 
pRS313‐Dnf1 T254A,Y618L  This study 
pRS313‐Dnf1 D258E,Y618L  This study 
pRS313‐Dnf1 N550S,Y618L  This study 
pRS423‐DNF1  This study 
pRS423‐Dnf1[Y618F]  This study 
pRS425‐LEM3  (Baldridge and Graham, 2012) 
pRS416‐GFP‐LactC2  (Yeung, et al., 2012) 
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